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I. Introduction 
7KHXVHRIRFHDQFRQWDLQHUVLQPDULQHWUDQVSRUWDWLRQKDVVWHDGLO\LQFUHDVHG
VLQFH WKHLU LQWURGXFWLRQDERXWKDOIDFHQWXU\DJR7KHJURZWK LQFRQWDLQHU





WUDIILF LQFUHDVHG IURPPLOOLRQ7(8V LQ WRPLOOLRQ7(8V LQ








WKH ODUJH WUDGH LPEDODQFHEHWZHHQ$VLDDQG1RUWK$PHULFD ZLWK$VLD¶V






























WKH FRVW RIPDLQWHQDQFH UHSDLU DQG LQVSHFWLRQ RI FRQWDLQHUV DQG WKH
G\QDPLFVRIWKHFRQWDLQHUOHDVLQJLQGXVWU\$OWKRXJKWKHLPSRUWDQFHRIPRUH
DFFXUDWHIRUHFDVWVRIHPSW\FRQWDLQHUV LVHYLGHQW WKHVXEMHFWKDVUHFHLYHG
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II. Literature Review: Repositioning Empty Containers
1. Shipping Lines
6KLSSLQJOLQHVXVH WKHLUVKLSV WR WUDQVSRUWFRQWDLQHUVORDGHGDQGHPSW\
RYHUVHDWUDQVSRUWDWLRQQHWZRUNV$WGHVWLQDWLRQSRUWVFRQWDLQHUVFRQWDLQLQJ
FDUJRDUHXQORDGHGIURPVKLSVDQG WUDQVSRUWHGE\GRPHVWLF WUDQVSRUWDWLRQ
FDUULHUVWUXFN UDLODQGZDWHU WR WKHGHVWLQDWLRQ ORFDWLRQVRIUHFHLYHUVRU
FRQVLJQHHV7KHHPSW\FRQWDLQHUVWKDWDUHUHWXUQHGE\GRPHVWLFFDUULHUVWR
WKHVKLSSLQJOLQHDUHSODFHGLQDFRQWDLQHUVWRUDJH\DUGLQWKHSRUWRURXWVLGH





,IVKLSSLQJOLQHVGRQRWKDYHHQRXJKRI WKHLURZQFRQWDLQHUV WRPHHW WKH




RI FRQWDLQHUVZHUHRZQHGE\ VKLSSLQJ OLQHV DQG WKH UHPDLQGHUE\
OHDVLQJFRPSDQLHV7KHDGYDQWDJHVRIFRQWDLQHURZQHUVKLSE\VKLSSLQJ
OLQHVLQFOXGHLQFUHDVHGYLVLELOLW\RIWKHOLQHWRWKHFXVWRPHULPSURYHG
HTXLSPHQW LQYHQWRU\PDQDJHPHQW DQG LPSURYHGFXVWRPHU VHUYLFH
$QDOWHUQDWLYHWR OHDVLQJFRQWDLQHUVE\VKLSSLQJOLQHV LQRUGHU WRDYRLGWKH
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WKDQ WKH VXSSO\DQG OHDVLQJ SXUFKDVLQJDPLQLPXPQXPEHURIHPSW\
FRQWDLQHUVIURPOHDVLQJFRPSDQLHVFRQWDLQHUPDQXIDFWXUHUV









7ZRFULWHULDKDYHEHHQXVHGE\FRQWDLQHU VKLSSLQJ OLQHV LQGHYHORSLQJ
VWUDWHJLHV IRU UHSRVLWLRQLQJHPSW\FRQWDLQHUV LQWHUQDOFRRUGLQDWLRQ±
FRRUGLQDWLQJFRQWDLQHUIORZVDFURVVGLIIHUHQWVHUYLFHURXWHVDQGH[WHUQDO
FRQWDLQHUVKDULQJ±SRROLQJRUVKDULQJFRQWDLQHUVDPRQJVKLSSLQJ OLQHV
(PSW\FRQWDLQHU UHSRVLWLRQLQJ VWUDWHJLHVEDVHGXSRQ WKHVH WZRFULWHULD
LQFOXGHFRQWDLQHUVKDULQJZLWKURXWHFRRUGLQDWLRQ±VKLSSLQJOLQHVVKDULQJ
FRQWDLQHUVDFURVVDOOURXWHVFRQWDLQHUVKDULQJZLWKRXWURXWHFRRUGLQDWLRQ





























Forecasting Empty Container Volumes at Ports
6LQFHRI DOO FRQWDLQHUVKDQGOHGE\SRUWVKDYHEHHQHPSW\
FRQWDLQHUV$FRQWDLQHUSRUW LQSODQQLQJIRU LWV IXWXUHFRQWDLQHUKDQGOLQJ
FDSDFLW\ZRXOGOLNHWRNQRZWKHYROXPHRIFRQWDLQHUVWKDW LW LVH[SHFWHGWR
UHFHLYH LQ WKH IXWXUH)RUHFDVWLQJVXFKYROXPHV LVRIWHQD UHTXLUHPHQWRI
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IORZGLUHFWLRQWKLVPHWKRG LV UHIHUUHG WRDV WKH µ8QLWHG1DWLRQVPHWKRG¶
KHQFHIRUWK7KXVLI‘FMA(t-1)’UHSUHVHQWVWKHYROXPHRIQRQHPSW\FRQWDLQHUV




   Mt = 1.035 × FMA(t-1) - FMI(t-1)                                
7KLVVWXG\MXVWLILHV WKHXVHRIVXFKDVLPSOLILHGDSSURDFK±RZLQJWR WKH




























     t t tx a bt F H      
:KHUH tx  LV WKHGHPDQGLQSHULRG t  a  LVD OHYHO b  LVD WUHQG tF  LVD
VHDVRQDOIDFWRUDQG
tH LVDVVXPHGWREHDQLQGHSHQGHQWUDQGRPYDULDEOHZLWKPHDQDQGFRQVWDQWYDULDQFH V  WKRXJKLW LVQRWQHFHVVDU\WKDW WKHHUURU
WHUPVEHQRUPDOO\GLVWULEXWHG 7KHVHDVRQ LVDVVXPHG WREHRI OHQJWK P 
SHULRGVDQGWKHVHDVRQDOLQGLFHVDUHQRUPDOL]HG7KXVDWDQ\SRLQWWKHVXP
RIWKHLQGLFHVRYHUDQHQWLUHVHDVRQLVH[DFWO\HTXDOWRP LHt=1P  Ft =P7KH
IROORZLQJSURFHGXUHWRIRUHFDVWWKHQH[WSHULRG¶VGHPDQGLVVXJJHVWHG
    ˆˆˆ ˆ     t t t P t ta x F a bD D        
    ˆ ˆˆ ˆ    t t t tb a a bE E        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7KLVVWXG\KDVXVHGWKLVPHWKRGIRUFRHI¿FLHQWHVWLPDWLRQ
7KH WHUP ˆt t Px F  LQ HTXDWLRQ  LV DQ HVWLPDWHRI WKHGHVHDVRQDOL]HG
DFWXDOGHPDQGLQSHULRG t  tˆ PF   LV WKHYDOXHRI WKHVHDVRQDO LQGH[IRU WKH
ODWHVWHTXLYDOHQWSHULRG LQ WKHVHDVRQDOF\FOH7KHGLIIHUHQFHWHUP ˆ ˆt ta a 
LQHTXDWLRQLVDQHVWLPDWHRIWKHUHDO WUHQGLQSHULRG t 7KHWHUP ˆt tx a 
LQHTXDWLRQLVDQHVWLPDWHRIWKHVHDVRQDOIDFWRUEDVHGRQWKHPRVWUHFHQW
GHPDQG7KXVDVDOO IXQGDPHQWDOH[SRQHQWLDO VPRRWKLQJEDVLFHTXDWLRQV




DUH UHQRUPDOL]HG WRDFKLHYH WKLVHTXDOLW\7KHGHWDLOHGH[SODQDWLRQRI WKH
PHWKRGFDQEH IRXQG LQ:KLOHHTXDWLRQ  LV WREHXVHG IRU H[SRVW
IRUHFDVWLQJWKHHTXDWLRQEHORZLVXVHGIRUH[DQWHIRUHFDVWLQJ






7KH GLIIHUHQFH EHWZHHQ D IRUHFDVWHG DQG DQ DFWXDO SDUDPHWHU LV WKH
IRUHFDVWLQJHUURUIRUWKHSDUDPHWHU6LQFHWKHEDVLFSXUSRVHRIDIRUHFDVWLQJ
PHWKRG LV WRSURYLGHDQDFFXUDWH IRUHFDVW IRUHFDVWLQJHUURUEHFRPHV WKH
REYLRXVPHDQV IRU FRPSDULQJ WKHSHUIRUPDQFHRIGLIIHUHQW IRUHFDVWLQJ






GLIIHUHQFHEHWZHHQDFWXDODQGSUHGLFWHGGHPDQGRUİt=xt - xt-1,t 7KH06(PD\
EHH[SUHVVHGDV










 ¦    
7KHMSELVWKHYDULDQFHRIWKHIRUHFDVWHUURU
7KHDEVROXWHGHYLDWLRQLQSHULRG t,AtFDQEHGHVFULEHGDVWKHDEVROXWHYDOXH
RI WKHHUURU LQSHULRG tAt=|İ t_ $VDUHVXOW WKHPHDQRIDEVROXWHGHYLDWLRQ
RYHUDOOSHULRGVFDQEHGHVFULEHGE\
         





         
,QJHQHUDO WKH VXPRI IRUHFDVW HUURUVFDQEHXVHG WRYHULI\ZKHWKHUD
IRUHFDVWLQJPHWKRGFRQVLVWHQWO\RYHURUXQGHUHVWLPDWHVGHPDQG(TXDWLRQ
SUHVHQWVWKLVVLPSOHFKDUDFWHUL]DWLRQ
         
2YHUDOO LI WKHHUURULV WUXO\UDQGRPWKH%,$6ZLOORVFLOODWHDURXQG ,Q
WKLVVWXG\0$'DQG06(DUHXVHGLQHYDOXDWLQJWKHIRUHFDVWLQJSHUIRUPDQFHV
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IV. Forecasting Empty Container Volumes: Empirical Analysis










































)LJXUH  SORWV WKH DFWXDO DQG IRUHFDVWHGPRQWKO\ YROXPHV RI HPSW\
FRQWDLQHUV IRUDOOPRQWKV IRU WKH\HDUVEDVHGXSRQ WKH WKUHH
















 7LRJD*URXS 8QLWHG1DWLRQV :LQWHUV
06(   
0$'   
2. The Port of Los Angeles
7KH3RUWRI/RV$QJHOHV &DOLIRUQLD LV WKH ODUJHVWFRQWDLQHUSRUW LQ WKH
86DQG OLNH WKH3RUWRI/RQJ%HDFK LVDPDMRU86SRUW IRU UHFHLSWRI
7KH3RUWRI/RQJ%HDFK7(86WDWV$UFKLYHV
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7DEOH!7KH0HDQ6TXDUHG(UURUDQGWKH0HDQ$YHUDJH'HYLDWLRQIRU)RUHFDVWLQJ
0HWKRGVIRU/RV$QJHOHV&DOLIRUQLD
 7LRJD*URXS 8QLWHG1DWLRQV :LQWHUV
06(   
0$'   
3. Port of Savannah, Georgia
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7DEOH!7KH0HDQ6TXDUHG(UURUDQGWKH0HDQ$YHUDJH'HYLDWLRQIRU)RUHFDVWLQJ
PHWKRGVIRU6DYDQQDK*HRUJLD
 7LRJD*URXS 8QLWHG1DWLRQV :LQWHUV
06(   
0$'   
7KHVPRRWKLQJFRHI¿FLHQWVĮȕDQGȖIRU WKH3RUWRI6DYDQQDKDUH
DQGUHVSHFWLYHO\7KHVHYDOXHVDJUHHLQSULQFLSOHZLWKWKHYDOXHVHVWLPDWHG
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WKHYROXPHRIFRQWDLQHU WUDGHIRU6DYDQQDK LV UHODWLYHO\EDODQFHG LH WKH
GLIIHUHQFHEHWZHHQ WKHH[SRUWDQG LPSRUW7(8V LV UHODWLYHO\ ORZ)XWXUH
UHVHDUFKVKRXOG LQYHVWLJDWHZKHWKHU WKH:LQWHUVPHWKRGRUDQDOWHUQDWLYH
PHWKRG LVXQLYHUVDOO\ DPRUH DFFXUDWH IRUHFDVWHURIYROXPHVRI HPSW\
FRQWDLQHUVDWFRQWDLQHUSRUWV
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